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^ (57) Abstract: A laminate is provided that is highly confomaable to the contours of a wearer's body when used in a personal care 
^ absorbent article or a medical article. The laminate is extendible in its cross direction to a width at least 25 % greater than an original 
unstretched width upon application of a stretching force and exhibits little or no retractive force in the cross direction once they have 
been stretched. Elastic elements are placed to provide stretch and recovery in the machine direction of the laminate without affecting 
the inelasticity of the cross direction. When the garment is worn, the laminate is extendible only in one axis where needed to provide 
^ a substantially perfect fit on the wearer while the retractive force provided in a second axis of laminate helps ensure snug fit. 
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COMPOSITE ELASTIC nsr ONE DIRECTION 
AND EXTENSIBLE IN ANOTHER DIRECTION 

FIELD OF THE INVENTION 

This invention relates to a laminate of fhennoplastic fabrics which is 
permanently conformable to the contour of a wearer by stretching as needed in the ctoss 
direction to conform to the contour of the wearer and remaining, essentially, in its extended 
or stretched state, even after a stretching force is removed, while in the machine direction, 
stretch and recovery is provided by separated elastic filaments. 

BACKGROUND OF THE INVENTION 

Laminates, particularly those which are breathable to water v^^or but 
substantially impermeable to liquid water, are known in the art, and, are commonly used in 
diaper backings, other personal care absorbent garments, medical garments and the like. 
These laminates may be composed of a breathable, stretch-thinned filled film and a 
spunbond web. The breathable film can be formed by blending one* or more polyolefiins 
with ah inorganic particulate filler, forming a film firom the mixture, and stretching the film 
to cause void formation around the filler particles. The resulting film may have thin 
polymer membranes around the filler particles which pemiit molecular difRision of water 
vapor, while the overall film substantially blocks transmission of liquid water, or may have 
micropores going through the film. The breathable film can be laminated to a nonwoven 
web, for instance, a spxmbond web, by thermal or adhesive bonding. The spunbond web 
adds strength and integrity to the breathable laminate, and provides a soft, cloth-like feel. 

One trend affecting the personal care absorbent garment industry, and the 
medical garment iadustry, involves the demand and need for products with higiher 
breathability to water vapor, which retain or increase tiie barrier to water, blood and other 
liquid substances. This trend reflects the demand for increased. wearer comfort without loss 
of barrier performance. Another trend affecting these industries involves the demand and 
need for products having better fit, which conform to the contours of the wearer's body. To 
date, much of the investigation in this area has involved use of elastic materials. 

One challenge involving the use of elastic materials is that many of the 
products, including absorbent garments, have a complex layer structure. Absorbent 
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ganneats typically include at least a liquid-permeable top layer, an absorbent core layer, and 
a breathable, substantially liquid-impermeable outer cover laminate. If one of these 
materiak is made elastic, the absorbent garment wiU not necessarily be elastic. In order for 
the absorbent garment to have elastic properties, each layer must either a) exhibit a desired 
5 minimum level of stretching and retraction or b) be "free floating'* and not attached to the 
elastic or extendible layers. 

Wherever an elastic garment is stretched in selected regions to conform to a 
wearer^s body, the gamient will exhibit a tighter fit in the stretched regions. Skin ripples, red 
marks or even rashes may form where the elastic material exhibits the greatest retractive 

10 force against the wearer's skin. These problems become more acute when the garment 
contains more than one elastic layer. However, in some instances elasticity, or stretch and 
recovery, of a fabric may be highly desirable, at least in one axis of the garment 

There is a need or desire in Ihe industries of persoiial care absorbent garments 
and medical garments, for less expensive materials which stretch in order to conform to the 

1 5 contours of a wearer's body. There is also a need or desire for materials which do not store 
significant amounts of potential energy when stretched, and which do not exhibit excessive 
retractive force against the wearer's body. la short, there is a need or desire for materials and 
garments which permanently conform to the contours of the wearer's body through a 
combination of stretching without recovery and stretching with recovery in selected areas of 

20 the garment. 

SUMMARY OF THE INVENTION 
The present invention is directed to a laminate including at least one 
thermoplastic nonwoven filament web. The web may be laminated to other webs or at least 
one fihn, preferably a breathable, substantially Uquid-impermeable film. The laminate 

25 (which is also preferably breathable) has a machine direction (direction of formation during 
material production) which corresponds to a primary direction of orientation of the 
nonwoven filaments, and a cross direction which is perpendicular to the machine direction. 
The laminate includes elastic filaments bonded to the laminate lengthwise in the machine 
direction but separated fi*om contacting each other in the cross direction so that they present 

30 no significant elastic or retractive force in the -cross direction. 
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The breathable laminate is extendible in the cross direction to a stretched 
width that is at least 25% greater than an original, unstretched width upon appUcation of a 
stretching force. When the stretching force is removed, the laminate either does not retract, 
or retracts by not more than 30% of the difference between the stretched width and the 
5 original width. 

If a breathable fihn is not desired, an embodiment may be made wherein the 
elongated elastic filaments are bonded between two layers of nonwoven webs which are 
necked and extendible in the cross direction. The laminate may include a breathable, 
substantially Uquid impermeable microporous film having cross-directional extendibiUty at 

10 least as great as the laminate, and a fibrous nonwoven web, bonded to the fihn, which also 
has cross-directional extendibility at least as great as the laminate. The fihn may 
alternatively be made of an inherently breathable polymer. The component which has the 
least cross-directional extendibility (whether tiie fihn or the web) will limit the useful cross- 
directional extendibiUty of the enthe laminate. In other words, the laminate will extend to 

15 the same or a lesser extent than the least extendible layer. 

Similarly, neither the fihn nor the web should exhibit significantly more 
retractive force than is desired for the laminate in general. If either the film or the web must 
retract by more than 30% of the difference between its stretched width and original 
unstretched width as in the machine dhection to provide a better fit for the crotch of a diaper 

20 constructed in the machine direction, then the overall laminate is provided witii elastic 
filaments in the machine direction and unconnected in the ctoss direction to apply retractive 
force against the wearer's body in only one axis. 

In one embodunent, the thermoplastic nonwoven filament web is a neck- 
stretched nonwoven web, for example, a neck-stretched spunbond web. The nonwoven web, 

25 which is made of a relatively melastic polymer material, is extended in the machine direction 
to cause narrowing or neck-in of the web in the cross direction. A series of stretched elastic 
filaments spaced in the cross du-ection are bonded in, or to, the web. The web is laminated 
and bonded to a breathable microporous film while the web is in the necked condition. The 
film includes at least one thermoplastic polymer which renders the film stretchable (but not 

30 elastic, or highly retractable) in the cross direction. The laminate is then relaxed and the 
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retraction of the elastic filaments in the machine direction shortm the laminate and create 
rugae, or wrinkles, in the laminate which extend in the cross direction. Thus, when the 
laminate is stretched in the cross direction, the film is stretched, and the nonwoven web 
returns toward its original, un-necked state. The stretched laminate exhibits little or no 
5 retractive force in the cross direction after being held for one minute m the stretched 
condition. In this embodiment, the laminate has cross-directional extendibility and machine 
direction elasticity. 

In another embodiment, the thermoplastic nonwoven web is not necessarily 
neck-stretched, but is made using an extendible (but not elastic, or highly retractable) 

1 0 polymer material. The fihn also includes at least one thermoplastic polymer which renders 
the fihn extendible (but not elastic, or highly retractable) in the cross direction. Elastic 
filaments are placed in the laminate per the above embodiment. When the laminate is 
stretched in the cross direction, the film is stretched, and the fibers in the nonwoven web are 
also stretched. The stretched laminate exhibits little or no retractive force in the cross 

15 direction. The laminate will have elasticity in the machine direction due to the elastic 
filaments. 

In another embodiment, the thermoplastic web is not necessarily neck- 
stretched or made using a stretchable polymer. Instead, the nonwoven web is rendered 
stretchable by crunping of the filaments. Crimped filaments have undulations and/or spirals 

20 along their lengtii which tend to straighten out when a stretching force is applied, thus 
rendering the filaments elongatable. Again, the fihn includes at least one thermoplastic 
polymer which renders the fihn stretchable (but not elastic, or highly retractable) in the cross 
direction. When the laminate is stretched in the cross direction, the fihn is stretched, and the 
crimped filaments of the nonwoven web tend to straighten out. Again, the elastic filaments 

25 are placed as per the above examples. Thus, the stretched laminate exhibits little or no 
retractive force in the cross direction and elasticity in the machine direction. 

In yet another embodiment, the thermoplastic nonwoven web is partially 
necked, or extended, to, e.g., one half of its machine direction extension capacity. An 
extendible polymer film, such as a flexible polyolefin (FPO) or other soft polymer film, is 

30 also stretched in the machine direction to, but also e.g., to its extension cq)acity. The 
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laminate is then made by bonding the partially stretched nonwoven web and the partially 
stretched film and bonding the machine direction elastic filaments therein. The laminate then 
undergoes another stretching in the machine direction, thus creating and setting rugae, or 
wrinkles, in the film portion of the larmnate. When the stretched laminate is then tensioned 
in the cross direction the rugae of the fihn flatten out easily with very Uttle tensioning force 
providing extension of the laminate in the cross direction. It will be recognized that while 
"easily" is a relative term, in this general context it will apply to that amount of tensioning 
force normally asserted by application to the body of the wearer of a finished garment 
utilizing the laminate. A second higher force is then needed to achieve additional cross 
direction extension through stretching to thin the fihn in tihie cross direction beyond the point 
where the rugae have completely flattened out. Again, the stretched laminate exhibits Uttle 
or no retractive force in the cross direction and elasticity in the machine direction* With this 
embodiment, the extendibility force profile of the resultant laminate may be variously 
adjusted at either the pre-lamination or post-lamination extension procedures, or both. 

With the foregoing in mind, it is a feature and advantage of the invention to 
provide a (preferably substantially Uquid-impenneable and breathable) laminate which 
stretches where needed, and exhibits elasticity in the machine direction and little retractive 
force in the cross direction, thereby conforming permanently to the contour of a wearer's 
body. 

It is also a feature and advantage of the invention to provide a laminate which 
conforms to the contours of a wearer's body, and which is relatively inexpensive to 
manufacture compared to prior art elastic laminates. 

It is also a feature and advantage of the invention to provide various personal 
care and medical garments which incorporate the laminate of the invention, and which (due 
to their cross direction extendibihty and retraction in the machine direction of the laminate) 
permanently conform to the contour of a wearer's body. 

The foregoing and other features and advantages will become fiirther 
apparent firom the following detailed description of the presently preferred embodiments, 
read in conjunction with the accompanying drawings. The detailed description and drawings 
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are intaided to be illustrative rather than luniting, the scope of the invention being defined 
by the appended claims and equivalents thereof. 

DEFINITIONS 

The term "extendible" is used hsreia to mean a material which upon 
S application of a stretching forpe^ can be extended in a particular direction^ to a stretched 
dimension (e.g., width) which is at least 25% greater than an original, unstretched 
dimension. When the stretching force is removed after a one-minute holding period, the 
material does not retract, or retracts by not more than 30% of the difference between the 
stretched dimension and the original dimension. Thus, a material having a width of one 

1 0 meter, which is extendible in the cross direction, can be stretched to a width of at least 1 .25 
meters. When the stretching force is released, after holding the extended width for one 
minute, a material stretched to a width of 1.25 meters will not retract, or will retract to a 
width of not less than 1.175 meters. Extendible materials are different from elastic 
materials, the latter tending to retract most of the way to their original dimension when a 

15 stretching force is released. The stretching force can be any force sufficient to extend the 
material to between 125% of its original dimension and its maximum stretched dimension 
in the selected direction (e.g., the cross direction) without rapturing it. 

The *^ercent retraction" is determined when the retractive force drops below 
10 grams for a 3-inch wide sample, using the procedure set forth in the Examples. 'Tercent 

20 permanent set" is 100 minus **percent retraction." 

The term "inelastic" refers both to materials that do not stretch by 25% or 
more and to materials that stretch by that amount or more but do not retract by more than 
30%. Inelastic materials include extendible materials, as defined above, as well as materials 
that do not extend, e.g., which tear when subjected to a stretching force. 

25 The term "elastic" refers to a flexible material which exhibits stretch and 

recovery properties exceeding those of the defined inelastic material. 

The term **machine direction" as applied to a nonwoven web, refers to the 
direction of travel of a conveyor passing beneath the spinnerette or similar extrusion or 
forming apparatus for the filaments, which causes the filaments to have primary orientation 

30 in the same direction. While the filaments may appear wavy, or even randomly oriented in 
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a localized section of a nonwoven web, they usually have an overall machine direction of 
orientation which was parallel to the movement of the conveyor that carried them away from 
the extrusion or forming apparatus. 

The term '^machine direction" as applied to a film, refers to the direction on 
5 the fihn that was parallel to the direction of travel of the film as it left the extrusion or 
forming apparatus. If the film passed between nip rollers or chill rollers, for instance, the 
machine direction is the direction on the film that was parallel to the surface movement of 
the rollers when in contact with the film. 

The term **machine duection" as applied to a laminate including at least one 
1 0 film and at least one nonwoven web, refers to the machine direction of the nonwoven web 
component of the laminate. 

The term "cross direction" for a nonwoven web, film, or laminate refers to 
the direction perpendicular to the machine direction. Dimensions measured in the cross 
direction are referred to as *^vidth" dimensions, while dimensions measured in the machine 
1 5 direction are referred to as "length" dimensions. 

The terms **breathable fihn," *1)reathable laminate" or **breathable outer cover 
material" refer to a film, laminate, or outer cover material having a water vapor transmission 
rate ("WVTR") of at least about 300 grams/m2-24 hours, using the WVTRTest Procedure 
described herein. The term "higher breathability" simply means that a second material has 
20 a higher WVTR than a first material. Breathable materials typically rely on molecular 
diffusion of vapor, or vapor passage through micropores, and are substantially liquid 
impermeable. 

The term "liquid water-permeable material" refers to a material present in one 
or more layers, such as a nonwoven fabric, which is porous, and which is liquid water 
25 permeable due to the flow of water and other aqueous liquids through the pores. The spaces 
between fibers or filaments in a nonwoven web can be large enough and frequent enough to 
permit leakage and flow of liquid water through the material. 

The term /^nonwoven fabric or web" means a web having a structure of 
individual fibers or threads which are interlaid, but not in a regular or identifiable manner as 
30 in a knitted fabric. Nonwoven fabrics or webs have been formed from many processes such 
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as, for example, meltblowing processes, spunbonding processes, air laying processes, 
cofonning processes, and bonded carded web processes. The basis weight of nonwoven 
fabrics is usually e3q)ressed in ounces of material per square yard (osy) or grains per square 
meter (gsm) and the fiber diameters useful are usually expressed in microns. (Note that to 
convert fix)m osy to gsm, multiply osy by 33.91.) 

The term "microfibers" means small diameter fibers typically having an 
average fiber denier of about 0.005-10. Fiber denier is defined as grams per 9000 meters of 
a fiber. For a fiber having circular cross-section, denier may be calculated as fiber diameter 
in microns squared, multiplied by the density ui grams/cc, multiplied by 0.00707. For fibers 
made of the same polymer, a lower denier indicates a finer fiber and a higher denier 
indicates a thicker or heavier fiber. For example, the diameter of a polypropylene fiber 
given as 15 microns may be converted to denier by squaring, multiplying the result by ,89 
g/cc and multiplying by .00707. Thus, a 15 micron polypropylene fiber has a denier of 
about 1.42 calculated as (15^ x 0.89 x .00707 = 1.415). Outside the United States the unit 
of measxu-ement is more commonly the "tex," which is defined as the grams per kilometer 
of fiber. Tex may be calculated as denier/9. 

The terai "spunbonded fibers" refers to small diameter fibers which are 
formed by extruding molten thermoplastic material as filaments firom a plurality of fine 
capillaries of a spinnerette having a circular or other configuration, with tiie diameter of the 
extruded filaments then being rapidly reduced as by, for example, in U.S. Patent 4,340,563 
to Appel et aL, and U.S. Patent 3,692,618 to Dorschner et al., U.S. Patent 3,802,817 to 
Matsuki et al,, U.S. Patents 3,338,992 and 3,341,394 to Kinney, U.S. Patent 3,502,763 to 
Hartmann, U.S. Patent 3,502,538 to Petersen, and U.S. Patent 3,542,615 to Dobo et al., each 
of which is incorporated herein in its entirety by reference. Spunbond fibers are quenched 
and generally not tacky when they are deposited onto a collecting surface. Spunbond fibers 
are generally continuous and often have average deniers larger tiian about 0.3, more 
particularly, between about 0.6 and 10. 

The term "meltblown fibers" means fibers formed by extruding a molten 
thermoplastic material through a plurality of fine, usually circular, die capillaries as molten 
threads or filaments into converging high velocity heated gas (e.g., air) streams which 



8 



wo 02/18125 



PCT/USOl/25266 



atteoaate fhe filaments of molten thermoplastic material to reduce their diameter, which may 
be to microfiber diameter. Thoreafter, the meltblown fibers are carried by the high velocity 
gas stream and are deposited on a collecting surface to form a web of randomly dispersed 
meltblown fibers. Such a process is disclosed for example, in U.S. Patent 3,849,241 to Butin 
5 et al. Meltblown fibers are microfibers which may be contmuous or discontinuous, are 
generally smaller than about 1.0 denier, and are generally self bonding when deposited onto 
a cbUecting surface. 

The term "fihn" refers to a thermoplastic film made using a film extrusion 
process, such as a cast fihn or blown film extrusion process. This term iiicludes fihns 
1 0 rendered microporous by mixing polymer with filler, forming a fihn firom the mixture, and 
stretching the fihn. 

The term "microporous" refers to fihns having voids separated by thin 
polymer membranes and films having micropores passing through the fihns. The voids or 
micropores can be formed when a mixture of polymer and filler is extruded into a film and 
15 the fihn is stretched, preferably uniaxially in the machine direction. Microporous fihns tend 
to have water vapor transmission due to molecular diflfiision of water vapor through the 
membranes or micropores, but substantially block the passage of aqueous Uquids. 

The term "polymer" includes, but is not limited to, homopolymers, 
copolymers, such as for example, block, graft, random and alternating copolymers, 
20 terpolymers, etc., and blends and modifications thereof. Furthermore, unless otherwise 
specifically lunited, the term **polymef' shall include all possible geometrical configurations 
of the material. These configurations include, but are not lunited to isotactic, syndiotactic 
and atactic symmetries. 

The term "absorbent article" includes personal care absorbent products and 
25 medical absorbent products. The term "personal care absorbent product" includes without 
limitation diapers, training pants, swim wear, absorbent underpants, baby wipes, adult 
incontinence products, and feminine hygiene products. 

The term **medical absorb^t producf includes without limitation absorbent 
garments, underpads, bandages, face masks, absorbent drapes, and medical wipes. 
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The term "neck" or "neck stretch" interchangeably means that the fabric, 
nonwoven web or laminate is drawn such that it is extended under conditions reducing its 
width or its transverse dimension by stretching lengthwise or increasing the length of the 
fabric. The controlled drawing may take place under cool temperatures, room t^perature 
or greater temperatures and is limited to an increase in overall dimension in the direction 
being drawn up to the elongation required to break the fabric, nonwoven web or laminate, 
which in most cases is about 1 .2 to 1 .6 times. When relaxed, the fabric, nonwoven web or 
laminate does not return totally to its original dimensions. The necking process typically 
involves imwinding a sheet from a supply roll and passing it through a brake nip roll 
assembly driven at a given linear speed. A take-up roll or nip, operating at a linear speed 
higher than the brake nip roll, draws the fabric and generates the tension needed to elongate 
and neck the fabric. U.S. Patent No. 4,965,122 issued to Morman, and commonly assigned 
to the assignee of the present invention, discloses a reversibly necked nonwoven material 
which may be formed by necking the material, then heating the necked material, followed 
by cooling and is incorporated herein by reference in its entirety. The heating of the necked 
material causes additional crystalHzation of the polymer giving it a partial heat set If the 
necked material is a spunbond web, some of the fibers in flie web may become crimped 
during the necking process, as e}q)lained in U.S. Patent 4,965,122. 

The term '*neckable material" or **neckable layer^' means any material or layer 
which can be necked such as a nonwoven, woven, or knitted material, or a laminate 
containing one of them. As used herein, the term "necked material" refers to any material 
which has been drawn in at least one dimension, (e.g., lengthwise), reducing the transverse 
dimension, (e.g., width), such that when the drawing force is removed, the material can be 
pulled back to its original width. The necked material generally has a higJiOT basis weight 
per unit area than the un-necked material. When the necked material is pulled back to its 
original width, it should have about the same basis weight as the un-necked material. This 
differs from stretching/orienting the film layer, during which the film is thinned and the 
basis weight is reduced. Preferred nonwoven webs for use in the invention are made from 
an inelastic polymer. 
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The term '^percent neckdown" refers to the ratio determined by measuring die 
difference between the un-necked dim^ion and the necked dimension of the neckable 
material and then dividing that difference by the un-necked dimension of the neckable 
material. 

5 Words of degree, such as "about", "substantiall/', and the like are used herein 

in the sense of "at, or nearly at, when given the manufacturing and material tolerances 
inherent in the stated circumstances" and are used to prevent the unscrupulous infringer fiom 
unfairly taking advantage of the invention disclosure where exact or absolute figures or 
statements are stated as an aid to understanding the invention. 
10 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 illustrates a top view of a fibrous nonwoven web, which can be a 
spunbond web, which has not been necked. 

Fig. 2 illustrates a top view of a fibrous nonwoven web, which can be a 
spimbond web, which has been necked. 
1 5 Fig. 3 illustrates a sectional view of a breathable microporous fihn which can 

be laminated to the nonwoven web of Fig. 1 or Fig. 2. 

Fig. 4 schematically illustrates a process that can be used to form the 
laminates of the invention. 

Fig. S illustrates a stretched nonwoven web with separated elastic filaments 

20 ttiereon. 

Fig. 6 illustrates the web of Fig. 5 with mgae resulting firom the retraction in 
the machine direction. 

Figs. 7-9 illustrate various embodiments of laminate component construction 

according to the present invention. 

25 DETAILED DESCRIPTION OF THE 

PRESENTLY PREFERRED EMBODIMENTS 

Referring to Fig. 1, a nonwoven web 10, which can be a spunbond web, 

includes a plurality of individual thermoplastic fiber elements 12 intermittently bonded 

together using a bonding pattern which, in this instance, includes a plurality of point bonds 

30 14. The individual fibers 12 appear to have a wavy or somewhat random orientation when 

viewed on a microscopic scale. When viewed on a macroscopic scale, so that the entire 
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lengths of fibers 12 are visible, the fibers 12 have an overall primary direction of orientation 
which is parallel to a machine direction, represented by arrow 16. If the nonwoven web is 
spunbond, it may be intentionally produced with high machine-direction filament orientation 
and thermal bonds oriented predominantly in the machine direction. This will provide the 
spunbond web wifli inherent cross-directional extendibility, much like that existing in a 
conventional bonded carded web. 

The nonwoven web 10 is preferably a spunbond web, but can also be a 
meltblown web, a bonded carded web, an air laid web, or a laminate or composite including 
one or more nonwoven webs. The nonwoven web may also be formed or modified using a 
hydrauUc entangling process. In one embodiment of the invention, the nonwoven web or 
laminate including it, is neckable, as defined above. Fig. 2 illustrates a top view of a necked 
nonwoven material 20, which can be the nonwoven web 10 stretched in the machine 
direction 16 to cause elongation of the web in the machine direction 16 and narrowing, or 
neck-in, in the cross direction 18. 

As shown in Fig. 2, necking causes the individual filaments 12 to become 
more aligned with each other, and closer to each other. When a neckable nonwoven web or 
laminate is employed, it should have a percent neck-down of at least about 15%, more 
preferably about 25-75%, most preferably about 35-65%. Prior to necking, the nonwoven 
web 10 should have a basis weight of about 0.05-4.0 ounces per square yard ("osy")^ 
preferably about 0.3-2.0 osy, and more preferably about 0.4-1.0 osy. 

When a neckable nonwoven web is used, the nonwoven web can be 
constructed from either a non-extendible or an extendible polymer. Examples of suitable 
non-extendible polymers include, without limitation, polyolefins, polyamides, and 
polyesters. Preferred polymers include polyolefins, such as polypropylene and/or 
polyethylene. Other suitable polymers include copolymers of mainly ethylene and C3-C12 
alpha-olefins, having a density of about 0.900-0.935 grams per cm^ commonly known as 
linear low density polyethylenes. Also included are copolymers of at least 90% by weight 
propylene with not more than 10% by weight C2 Q -Qz alpha-olefins. Extendible 
polymers (as described below), which are preferred when the nonwoven web 10 is not neck- 
stretched or the fibers crimped, may also be used when it is neck-stretched. Single-site 
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catalyzed polyolefins (Le., metallocene-catalyzed or constrained geometry-catalyzed) are also 
useful. These polyolefins may be extendible or not extendible, depending on their density 
and monomer content. Single-site catalyzed polyoleiSns are described in U.S. Patents 
5,571,619; 5,322,728; and 5,272,236, the disclosures of which are incorporated by reference. 

Polymers made using single-site catalysts have a very narrow molecular 
weight range. Polydi^ersity numbers (Mw/Mn) of below 4 and even below 2 are possible 
for metallocene-produced polymers. These polymers also have a controlled short chain 
branching distribution compared to otherwise similar Ziegler-Natta produced type polymers. 
It is also possible using a metallocene catalyst system to control the isotacticity of the 
polymer quite closely. In general, polyethylene polymers and copolymers having a density 
of 0.900 grams/cc or greater tend to be less extendible or not extendible, while those having 
a density below 0.900 grams/cc are more extendible, hi general, polypropylene polymers 
and copolymers containing 0-10% of an ethylene or other alpha-olefin comonomer tend to 
be less extendible or not extendible, while propylene-alpha olefin copolymers containing 
more than 10% comonomer are more extendible. 

Commercial production of single-site catalyzed polymers is somewhat limited 
but growing. Such polymers are available firom Exxon Chemical Company of Baytown, 
Texas under the trade name ACHIEVE for polypropylene based polymers and EXACT and 
EXCEED for polyetiiylene based polymers. Dow Chemical Company of Midland, 
Michigan has polymers commercially available under the name AFFINl iY. These materials 
are believed to be produced using non-stereo selective metallocene catalysts. Exxon 
generally refers to their catalyst technology as single site or metallocene catalysts while Dow 
refers to theirs as "constrained geometry" catalysts under the name INSITE to distinguish 
them from traditional Ziegler-Natta catalysts which have multiple reaction sites. Other 
manufacturers such as Fina Oil, BASF, Amoco, Hoechst and Mobil are active in this area 
and it is believed that tiie availability of polymers produced according to this technology 
will grow substantially in flie next decade. 

In a second embodiment, the cross direction extendible nonwoven web 10 is 
not neck-stretched. In this embodiment, the nonwoven web 10 is made fix)m an extendible 
polymer material, i.e., one which pemiits the individual fibers 12 to stretch by at least 25% 
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of their initial length, and not retract by more than 30% of the difference between the 
stretched length and the unstretched length when a stretching force is removed. Preferably, 
the extendible polymer is one which permits the individual JBibers 12 to stretch by at least 
35% (e.g., 35-300%) of their initial length, and not retract by more than 30% of the 
difference between the stretched and unstretched lengths when the stretching force is 
removed. More preferably, the extendible polymer permits the individual fibers 12 to stretch 
by at least 50% (e.g., 50-200%) of their initial, unstretched length and not retract more than 
30% of said difference. The extendible fibers 12 may be composed of a blend or other 
combination of an extendible and non-extendible polymer, so long as the extendible polymer 
is present in sufficient quantity to render the fibers extendible. 

Examples of extendible polymers include certain flexible polyolefins, for 
example propylene-based polymers having both atactic and isotactic propylene groups in the 
main polypropylene chain. Flexible polyolefins (FPO*s) are sold by the Rexene 
Corporation. Also included are heterophasic propylene-ethylene copolymers sold as 
"catalloys" by the Himont Corporation. Heterophasic polymers are reactor blends formed 
by adding different levels of propylene and ethylene at different stages in the reactor. 
Heterophasic polymers typically include about 10-90% by weigjit of a first polymer segment 
A, about 1 0-90% by weight of a second polymer segment B, and 0-20% by weigJit of a third 
polymer segment C. Polymer segment A is at least about 80% crystalline and includes 
about 90-100% by weight propylene, as a homopolymer or random copolymer with up to 
10% by weight ethylene. Polymer segment B is less. than about 50% crystalline, and 
includes about 30-70% by weight propylene randomly copolymerized with about 30-70% 
by weight ethylene. Optional polymer segment C contains about 80-100% by weight 
ethylene and 0-20% of randomly copolymerized propylene. 

Other extendible polymers include very low density polyethylene (VLDPE), 
which is an ethylene-alpha olefin copolymer having a density less than 0.900 grams/cm^, 
preferably about 0.870-0.890 grams/cml Preferred VLDPE's are single-site catalyzed. 
Other.extendible polymers include random propylene-alpha olefin copolymers containing 
more than 10% by weight of a Cj or C4-C12 comonomer, preferably about 15-85% by weight 
of the comonomer, with ethylene being a preferred comonomer. 
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In a third embodiment, the cross direction extendible nonwoven web 10 is 
made of fibers 12 that are crimped. A wide variety of crimping processes are known in the 
art. Crimped fibers have accordion-like or spring-like imdulations or micfoimdulations so 
that when the fibers are extended, they straighten out and/or the imdulations are reduced in 
amplitude. When crimped fibers are used, the polymer of construction need not be 
extendible, i.e., may be extendible or not extendible. 

In yet anoth^ embodiment, the nonwoven is formed so that the fibers have 
very high machine direction (MD) and very little cross direction (CD) orientation. The 
fibers are then bonded so as to minimize CD bonding of the fibers. This allows the material 
to be extended in the CD. An example of such a material is a bonded carded web (BCW) 
nonwoven that has high CD extendibility and low MD extendibility. Other nonwovens, 
such as spunbonds, can be made to perform like BCWs by forming the spunbond fibers so 
that the fibers are highly oriented in the MD and bond the filaments with a bond pattern so 
that the material can readily extend in the CD. Such a bond pattern would have lower 
percent bond area (less than 25%) with the bonds lined up predominately in the MD. Thus 
there are colunms of fibers in the MD which are not bonded adjacent to columns of fibers in 
the MD that are. The unbonded fibers allow the nonwoven to readily extend in the CD while 
the bonded fibers give the material strength and abrasion resistance. BCW materials are 
described fiirther in Encyclopedia of Polymer Science and Engineering. Vol. 10, Pages 21 1- 
212, Wiley & Sons (1987), which is incorporated by reference. 

Fig. 3, illustrates one embodiment of an extendible film, in this case a 
breathable extendible microporous film, that can be laminated to a neck-stretched nonwoven 
web, an extendible polymer-based nonwoven web, a crimped nonwoven web, or a highly 
aligned spunbond material with HA fibers, the fibers in a bonded carded web; or the like. 
The breathable microporous fihn 100 can include a primary microporous core layer 112, 
sandwiched between two thinner skin layers 122 and 124 which are used for bonding. 
Alternatively, the fikn 100 may include a primary microporous core layer 1 12, and only one 
skin layer 122 or 124, or no skin layers. 

The microporous layer 112 includes a polymer matrix 111, a plurality of 
voids 114 within the matrix surrounded by relatively thin microporous membranes 113 
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defining tortuous paths, and one or more filler particles 1 16 in each void 114. The layer 112 
is microporous and breathable, wherein the microporous membranes 113 between the voids 
readily permit molecular dififiision of water vapor fi'om a first surface 118 to a second 
surface 120 of the film 100. Alternatively, some or all of the micropores can pass through 
5 the film, or can be interconnected to provide through-passages. 

The polymer matrix 111 can be formed fi:om any extendible film-forming 
thermoplastic polymer. Bxanaples of suitable polymers include without limitation any one 
or more of the extendible polymers named above for the second embodiment of the 
nonwoven web having extendible fibers. The extendible polymer should be of a type and 

1 0 amomit that causes the film 100 to have cross-directional extendibility of at least about 25% 
of an initial, unstretched width when a stretching force is ^plied. When the stretching force 
is relaxed, the film should not retract enough to cause the laminate to retract by more than 
30% of the difference between the stretched width and the initial, unstretched width. 
Preferably, fihn 100 should have cross-directional extendibility of at least about 35% (e.g., 

15 35-300%) of the initial width, more preferably at least about 50% (e.g., 50-200%). The 
extendible polymer may be blended with a non-extendible polymer so long as the film has 
the needed extendibility. Preferred polymers for the matrix 111 are single-site catalyzed 
etiiylene copolymers and flexible polyolefins (FPOs) as described above. 

The filler particles 116 can include any suitable inorganic or organic filler. 

20 The filler particles 116 are preferably small to produce micropores, in order to maintain 
liquid water barrier of the film 100. Generally, the filler particles should have a mean 
particle diameter of about 0.1-7.0 microns, preferably about 0.5-5.0 microns, most 
preferably about 0.8-2,0 microns. Suitable fillers include without limitation calcium 
carbonate, non-swellable clays, silica, alumina, barium sulfate, sodium carbonate, talc, 

25 magnesium sulfate, titanium dioxide, zeolites, aluminum sulfate, diatomaceous earth, 
magnesium sulfate, magnesium carbonate, barium carbonate, kaolin, mica, carbon, calcium 
oxide, magnesium oxide, aluminum hydroxide and polymer particles. Calcium carbonate 
is a presently preferred filler. 

The filler particles 1 16 may be coated with a minor quantity (e.g., up to 2% 

30 by weight) of a fatty acid or other material to ease their dispersion in the polymer matrix. 
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Suitable fatty acids include without limitation stearic acid, or a larger chain fatty acid such 
as behenic acid. The amount of filler particles 116 in the core layer 1 12 of the fihn 100 
should range firom about 10-55% by total (polymer and filler) volume of the layer 112, 
preferably about 1 5-45% by volume, most preferably about 25-40% by volume. Similarly, 
5 the polymer matrix 111 should constitute about 45-90% by volimie of the core layer 1 12, 
preferably about 55-85% by volume, more preferably about 60-75% by volume. The term 
* Volume" refers to the total volxmie occupied by polymer and filler, and excludes air space 
in the voids or micropores. 

The polymer composition, filler content, filler particle size and degree of 

10 stretching are factors which help determine the breathability and liquid barrier of the 
extendible microporous film 100 in the laminate. Generally, the oriented microporous film 
100 will be less than about 50 microns thick, preferably less than about 30 microns thick, 
most preferably less than about 20 microns thick. The film 100 may be uniaxially stretched 
to about 1.1-7.0 times its original length to cause breathabiUty, preferably to about L5-6.0 

1 5 times its original length, most preferably to about 2.5-5.0 times its original length. The fihn 
may altematively be biaxially stretched using conventional techniques familiar to persons 
skilled in the art. Preferably, the film is uniaxially stretched in its machine direction, and is 
laminated to the nonwoven web with the machine direction of the fihn aligned with the 
machine direction of the web. Stretching temperatures may range fix>m about 38-1 50°C 

20 depending on the specific polymers employed, and are preferably about 70-95'*C. The 
breathable extendible film 100 can be prepared by cast or blown film coextrusion of the 
layers, by extrusion coating, or by any conventional layering process. 

In the embodiment of Fig. 3, the microporous breathable fihn layer 1 12 is 
adjacent one or two relatively thin outer skin layers 122 and 124, in a two or three-layer 

25 extendible film 1 00. The inclusion of one or two skin layers improves film processability 
and can also contribute heat seal properties to the breathable extendible film 100. The 
polymers in the outer layers 122 and 124 can be the same or different than the polymers in 
the microporous layer 112. Preferably, the polymers in the outer layer or layers are 
extendible, have a lower softening point than in the microporous layer 1 12, and contribute 

30 to the heat sealabiUty of the fihn 100. To facilitate breathabiUty, the skin layers 122 and 124 
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may contain a particulate filler in any quantity up to the same amount as the microporous 
core layer 1 12, and the skin layers may be microporous as well after the film is oriented. 
Also, the thickness and composition of the outer layers 122 and 124 should 
be selected so as not to substantially impair the moisture vapor transmission through the 
5 breathable film 100. This way, the microporous core layer 112 may deteimine the 
breathability of the entire fihn. To this end, the skin lay^ 122 and 124 is generally less than 
about 10 microns thick, preferably less than about 5 microns thick. The combined skin 
layers should constitute no more than 25% of the entire film thickness, and preferably 
constitute about 2-15% of the film thickness, more preferably 3-5% of the total film 

10 thickness. Preferred extendible skin layer polymers having low softening points include 
amorphous metallocene or Ziegler Natta-catalyzed copolymers of ethylene with a C3-C20 
alpha-olefin comonomer, having a density less than about 0.89 grams/cc. Also suitable are 
amorphous poly alpha-olefin (APAO) polymers which can be random copolymers or 
terpolymers of ethylene, propylene, and butene, and other substantially amorphous or semi- 

15 crystalline propylene-ethylene polymers. Also included are ethylene vinyl acetates, 
propylene vinyl acetates, ethylene methyl acrylates, and blends of any of the foregoing 
polymers. 

The cross direction extendible nucroporous fihn 100 should have a water 
vapor transmission rate ("WVTR") of at least 300 granis/m^-24 hours after stretching, 

20 measured usmg the procedure described below. Preferably, fihn 100 should have a WVTR 
of at least 1200 grams/m^-24 hours, more preferably at least 2000 grams/m^-24 hours. 

Figure 4 illustrates an integrated process for forming a multilayer laminate 
with the requisite machine direction elastic filaments and including a breati^ Fihn 
100 is formed firom a film coextrusion apparatus 40 such as a cast or blown unit which could 

25 be in-line or oflf-line. TypicaUy the apparatus 40 wiU include two or three extruders 41. To 
make the core layer, filled resin including the polymer matrix material and filler is prepared 
in a mixer (not shown) and directed to an extruder 41. To make each skin layer, similar 
additional mixing apparatus (not shown) and extrusion apparatus 41 can be used to mix the 
incompatible polymer components and extrude them as skin layers on one or both sides of 

30 the core layers. The multilayer fihn 100 is extruded onto a chill roller 42, which cools the 
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film 100, A vacuum box 43 adjacent the chill roller creates a vacuum on the surface of the 
chill roller to help maintain the fihn close to the surface of the chill roller. Air knives or 
electrostatic pinners 44 also urge the fihn 100 against the roller surface. 

From the film extrusion apparatus 40 or off-line rolls suppUed, the multilayer 
film 100 is directed to a film stretching unit 47 which can be a machine direction orienter, 
commercially available firom vendors including the Marshall and Wilhams Co. of 
Providence, Rhode Island. Apparatus 47 has a pluraUty of stretching rollers 46 a-e, which 
progressively stretch and thin the film in the machine direction, which is the direction of 
travel of the fihn. The rollers 46 a-e, which are heated to the desired stretching temperature, 
apply an amount of stress and progressively stretch the multilayer fihn 100 to a stretched 
length where the core layer 112 becomes microporous and breathable, and the skin layers 
122 and 124 become sufficiently thin, and perhaps microporous, so as not to inhibit overall 
fihn breathabiUty. While the apparatus 47 is shown with five stretching rollers 46 a-e, the 
number of rollers may be greater or less depending on the level of stretch desired and the 
amount of stretching between each pair of rollers. 

Advantageously, the fihn 100 may be uniaxially stretched to about 1.1-7.0 
times its original length, preferably about 1.5-6 times its original length, suitably about 2.5-5 
times its origmal length, using an elevated stretch temperature as explained above. The 
elevated stretch temperature can be sustained by heating some or all of the stretch rollers 46 
a-e. The optimum stretch temperature varies with the core layer and skin layer polymers of 
fihn 100, and is generally below the melting temperature of the matrix polymer in the core 
layer 112. 

A supply roll 102, upstream firom fihn supply apparatus feeds a web 104 or 
layer of individual elastic elements, e.g., strands, or filaments, extending m the machine 
direction and separated in the cross direction, to an elastic element tensioning roller 106 
which stretches the elastic elements and places them uito adhesive contact with a first 
nonwoven web 20 which in this embodiment is neckable when stretched in the machine 
direction as discussed above. The elastic members, or elCTients, may be elastic strands, of 
e.g., spandex, KRATON®, etc.; thin elastic ribbons or foams, e.g., isoprene, natural mbber, 
KRATON®, etc., which are laid to be separated in the cross direction so as to not impart 
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elasticity in that direction of the laminate. In an ejqperimental example 470 decitex LYCRA® 
threads at 100% stretch were adhesively lamiaated between two layers of necked nonwoven 
facings and exhibited the desired properties of the present invention of extendibility in the 
cross direction and elasticity in the machine direction. Referencing Fig. 5 the elastic 
elements, collectively 108, in this embodiment filaments, extend in tension m the machine 
direction (MD) on the necked web 20 and are separated in the cross direction (CD) so as to 
impart no elasticity to the resultant laminate in that cross direction. 

In one embodiment (see Fig. 4), the neckable nonwoven web 20, which can 
be a spunbond web, is miwound from a supply roll 62. The neckable material 20 then passes 
through the nip 64 of S-roU arrangement 66, formed by a stack of rollers 68-70, in a reverse 
S-wrap path as shown by the arrows. Rollers 68 and 70 turn at a faster circumferential speed 
than upstream supply roller 62, causing tensioning and neck-in of web 20. The tensioned, 
necked material can be passed under spray equipment 72 (e.g., a meltblown die) which 
sprays adhesive 73 through die head 74 onto a surface of web 20. With or without the 
adhesive treatment, the necked web 20 can then be joined to the stretched elastic material 104 
and the multilayer fihn 100, and bonded between calender rollers 58, which can be heated 
if necessary. 

The multilayer fihn 100, if it is a desired component of the resultant laminate, 
may be laminated to one or more substrates, such as a nonwoven web, using conventional 
adhesive bonding or thermal bonding techniques known in the art. The type of substrate and 
bonding will vary depending on the particular end use application. Referring again to Fig. 
4, film 100 may be laminated to the nonwoven web 20 with elastic filaments 108 
immediately after .the fihn is stretched. The fikn 100 in Fig. 4 is simultaneously bonded on 
its other side to a second CD extendible material 30 originating from supply roll 63. The 
second extendible material 30 may be a second nonwovea web, or another film layer. The 
resulting laminate 32 is wound and stored on a supply roll 60, In addition to the described 
bonding technique, other bonding techniques (e.g., other thermal, adhesive or ultrasonic 
bonding) may be employed. If the breathable fihn component is not desired in the resultant 
laminate, it may of course be left out. 
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The desired cross-directional extendibility of laminate 32 is preferably 
achieved by aligning extendible breathable film 100 with the cross direction extendible webs 
20 and 30, so that both are traveling in their respective machine directions during bonding, 
and the machine directions of the film and web are substantially parallel to each other. If the 
nonwoven web 20 is a necked web, the cross-directional extendibility of the laminate is 
achieved by returning the web toward its initial, un-necked state as the fihn and web are 
extended in the cross direction. If tiie nonwoven web is not necked but made of an 
extendible polymer, then its fibers are extended as the fihn is extended in the cross direction. 
If the nonwoven web is made firom crimped fibers, then its fibers merely become less 
crimped or un-crimped as the film is extended in the cross direction. The fibers can be both 
crimped and made firom an extendible polymer, or present in a bonded carded web. Because 
the breathable film has aheady been stretched in its machine direction prior to lamination, 
the film has a greater tendency to extend in the cross direction after lamination, than to 
extend fijrther in the machine direction. 

Referencing Fig. 6, when tension is removed &om the laminate 32 it will 
shorten in the machine direction as the elastic filaments recover. This will result in 
gathering the laminate 32 to form rugae, or wrinkles 1 10, extending in the cross direction 
(CD) and spaced in the machine direction (MD). 

Referencing Figs. 7, 8 and 9, it can be seen firom these cross sectional views 
taken along the cross direction axis of the laminates, that various arrangements of the 
laminate component parts are possible according to the present invention. Fig. 7 shows the 
elastic filaments 108 sandwiched between two nonwoven webs 20. Fig. 8 shows a laminate 
of the breathable fihn 100, a single nonwoven web 20 and elastic filaments 108. Fig. 9 
shows a single nonwoven web 20 with elastic filaments 108. 

The overall laminate 32 has cross-directional extendibility influenced by the 
extendibilities of the fihn and nonwoven web. Specifically, the laminate has a cross- 
directional extendibility of at least 25% of its initial width, preferably at least 35% of its 
initial width, more preferably at least 50% of its initial widtii when a stretching force is 
appUed, without rupturing the laminate or any of its components. When the stretching force 
is removed, the laminate does not recover or retract by more than 30% of the difference 
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between the fully stretched width and the original width after a one-minute holding period, 
hi the machine direction the laminate will have an amount of elasticity as determined by the 
construction and arrangement of the elastic elements placed in the machine direction. 

Another way to characterize the laminate of the invention, is in tems of the 
percent drop in retractive force experienced during a one-minute holding period in the 
stretched condition. The procedure for measuring the percent drop in retractive force is set 
forth below m the Examples. Briefly, a sample of the laminate material is extended in the 
cross direction by 50% of its initial width. The retractive force is measured immediately 
after extending the material by 50%, and after a one-minute holding period in the extended 
condition. The percent force drop is calculated as: 



% force drop = 100 X 



retractive force (time=0) - retractive force (time =60 sec) 



retractive force (time=0) 



To stay within the limited retraction required by the invention, the laminate 
should exhibit a percentage force drop of at least about 35%, preferably at least about 45%. 

WVTR Test Procedure 

The following procedure is described for testing of the water v^r 10 
transmission rate (WVTR) for the fihns of the invention conducted at typical room 
conditions of temperature and humidity. The WVTR is measured in a manner similar to 
ASTM Standard Test Method for Water Vapor Transmission of Materials, Designation E-96- 
80 as follows. For the purposes of the present invention, 3 inch diameter (76 mm) circular 
samples are cut from the test material and from a control material, CELGARD® 2500 
(Hoechst Celanese Corporation). CELGARD 2500 is a 0.0025 cm thick fihn composed of 
microporous polypropylene. Two or three samples are prepared for each material. Test cups 
used for testing are cast aluminum, flanged, 5.1 centimeters deep and come with a 
mechanical seal and neoprene gasket. The cups are distributed by Thwing-AIbert Instrument 
Company, Philadelphia, Pennsylvania, xmder the designation Vapometer cup no. 68-1 . One 
hundred millimeters of distilled water are poured into each Vapometer cup, and each of the 
individual samples of the test materials and control material are placed across the top area 
of an individual cup. Screw-on flanges are tightened to form a seal along the edges of the 
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cups leaving the associated test material or control material exposed to the ambient 
atmosphere over a 62 nullimeter diameter circular area (an open, exposed area of about 30 
cm^. The cups are then weighed, placed on a tray, and set in a forced air oven set at 100^'F 
(38°C). The oven is a constant temperature oven with external air through it to prevOTt wata: 
vapor accumulation inside. A suitable forced air oven is, for example, a Blue M Power-0- 
Matic 60 oven distributed by Blue M Electric Co. of Blue Island, Illinois. After 24 hours, 
the cups are removed from the oven and weighed. The preliminary, test WVTR value is 
calculated as follows: 

Test WVTR = [(grams weight loss over 24 hours) x 7571] 24 
The relative hxmiidity within the oven is not specifically controlled. Under predetermined 
set conditions of 38°C and ambient relative humidity, the WVTR for CELGARD 2500 has 
been defined as 5000 g/m^-24 hours. Accordingly, CELGARD 2500 is run as a control 
sample with each test and the resulting values are corrected in accord with the variation of 
the control relative to its known WVTR. 

Procedure For One Cycle/Hold Tensile Test 

A sample of laminate material is cut to 3" long (MD) and 6" wide (CD). An 
MTS Sintec Model 1/S (Serial #18/062196/197) is used to evaluate the permanent set 
properties of the material. The gauge length is 3", and the area of material being tested was 
9 square inches (3"x 3"). The crosshead speed is set to lOOO .mm/min to simulate the 
extension the material would experience in diaper doiming. The material is held at full 
elongation for 60 seconds. The cycle elongation is set to the various elongations of interest 
The elongation is set 3% lower than the actual target because it was found that the Sintec 
will slightly overshoot the set elongation because of the high crosshead speed. For example, 
if a 50% elongation and hold is desired, the cycle elongation is set to 47%. 

The material is clamped in the jaws. ITie material is stretched in the sample 
length (cross direction of the material) to the desired elongation (25%, 50%, 100%, 150%, 
or 200%) and held in the elongated state for 60 seconds. The jaws are then returned to their 
original start position. 

Data points are collected and recorded by the computer for each of the three 
step procedure: 1) elongation, 2) hold, and 3) return to zero. The data typically analyzed is: 
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1) the force on the sample for the last data point before the crosshead stopped during the 
elongation step, 2) the force on the sample just before the crosshead started to return to zero, 
3) the actual elongation of the sample, and 4) the elongation of the sample when the force 
on the sample retumed to 10 grams or less during the "return to zero" step. 

The cross direction extendible, breathable laminate may be used in a wide 
variety of personal care absorbent articles and medical articles. Absorbent articles include 
without limitation diapers, training pants, swim wear, absorbent vinderpants, adult 
incontinence products, feminine hygiene products, and the Uke. Medical products include 
medical garments, face masks, underpads, bandages, drapes, medical wipes, and the like. 

The cross dhection extendible, breathable laminate has the advantage of 
being selectively extended only in regions where stretching is needed, to conform to the 
contours of a wearer's body. For example, a disper or pant-like absorbent garment 
embodying the laminate as an outercover can be made smaller, using less material than a 
diaper that is not stretchable. When the absorbent garment is appHed to a wearer, it stretches 
in the cross direction only where needed (for example, in the front and back of the wearer) 
to ensure a perfect fit. Because retractive forces can be made mmiTTial, and in the 
longitudinal axis, the problem of skin marks and rashes occurring in the regions of greatest 
stretch is substantially overcome. 

While the embodiments of the invention disclosed herein are presently 
considered preferred, various modifications and improvements can be made without 
departing from the spirit and scope of the invention. The scope of the invention is indicated 
by the appended claims, and all changes that fall within the meaning and range of 
equivalents are intended to be embraced thereia 



24 



wo 02/18125 

WE CLAIM: 



PCT/USOl/25266 



1 . A laminate which is elastic in a machine direction and extendible but 
not elastic in a cross direction, the laminate comprising: 

a first nonwoven web that is extendible in the cross direction to a stretched 
width at least 25% greater than an imstretched width upon application of a stretching force, 
and retractable by zero to not more than 30% of a difference between the stretched and 
unstretched widths upon relaxation of the stretchiag force after 60 seconds; and 

laminated to the nonwoven web, a plurality of elastic members elongatable 
substantially in the machine direction; 

wherein the elastic members are bonded in the laminate at a plurality of 
spaced apart locations when the elastic members are in a stretched condition; 

to thereby impart elasticity to the laminate in the machine direction without 
imparting elasticity to the laminate in the cross direction. 

2. The lajninate of Claim 1 , further comprising a second nonwoven web, 
whereiu the elastic members are bonded between the first nonwoven web and a second 
nonwoven web at the plurality of spaced apart locations when the elastic members are in the 
stretched condition. 

3. The laminate of Claim 1, further comprising a film as a component 
of the laminate, the film being extendible in the cross durection to a stretched widtihi at least 
25% greater than an unstretched width upon application of a stretching force, and retractable 
by zero to not more than 30% of a difference between the stretched and unstretched widths 
upon relaxation of the stretching force after 60 seconds. 

4. The laminate of Claim 1, wherein the nonwoven web is extendible 
in the cross direction to stretched widths at least 35% greats than their original, unstretched 
widths upon application of a stretching force. 
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5. The laminate of Claim 1, wherein the nonwoven web is extendible 
in the cross direction to stretched widths at least 50% greater than their original, unsttetched 
widths upon application of a stretching force. 

6. The laminate of Claim 1, wherein the nonwoven web is neck- 
stretched to cause elongation in a machine direction and narrowing in its cross direction 
prior to being lammated to the elastic members. 

7. The laminate of Claim l,wherem the nonwoven web comprises fibers 
made from an extendible polymer, 

8. The laminate of Claim 1, wherein the nonwoven web comprises 

crimped fibers. 

9. The laminate of Claim 3, wherein the film comprises a breathable 

film. 

10. The laminate of Claim 3, wherein the film comprises a breathable 
extendible polymer. 

11. The laminate of Claim 3, wherein the film compMes a mixt^ 
inorganic particulate filler and an extendible polymer. 

12. The laminate of Claim 1, wherein the nonwoven web comprises a 

spunbondweb. 

13. The laminate of Claim 1, wh^ein the nonwoven web comprises a 
meltblown web. 
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14. The laminate of Claim 1, wherein the nonwoven web comprises a 
bonded carded web. 

1 5. The laminate of Claim 1 , wherein the nonwoven web comprises an 

airlaidweb. 

1 6. The laminate of Claim 1 , wherein the nonwoven web comprises more 

than one layer. 

17. The laminate of Claim 6, wherein the nonwoven web comprises a 
polymer selected from non-extendible polyolefins, polyamides, polyesters, linear low 
density polyethylenes having a density of 0.900-0.935 grams/cm^ propylene-alpha olefin 
copolymers containing at least 90% by weight propylene, and combinations thereof. 

1 8. The laminate of Claim 7, wherein the nonwoven web comprises an 
extendible polymer selected from extendible polyolefins, ethylene-alpha olefin copolymers 
having a density less than 0.900 grams/cm\ propylene-alpha olefin copolymers containiing 
more than 10% by weight of an alpha-olefin comonomer, heterophasic propylene-ethylene 
copolymers, propylene polymers containing both atactic and isotactic propylene groups, and 
combinations thereof. 

19. The laminate of Claim 3, wherein the film comprises an extendible 
polymer selected from extendible polyolefins, ethylene-alpha olefin copolymers having a 
density less than 0.900 grams/cm^, propylene-alpha olefin copolymers containing more than 
10% by weight of an alpha-olefin comonomer, heterophasic propylene-ethylene copolymers, 
propylene polymers containing both atactic and isotactic propylene groups, and 
combinations thereof. 

20. A personal care absorbent article comprising the laminate of Claim 

1. 
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21. 



A personal care absorbent article comprising the laminate of Claim 



3. 



22. A medical absorbent article comprising the laminate of Claim 1 . 

23. A medical absorbent article comprising the laminate of Claim 3. 

24. The laminate of Claim 1, wherein the film has a Water Vapor 



25. The laminate of Claim 3, wherein the fihn and web are partially 



stretched in the machine direction before bonding and further stretched in the machine 
direction after bpnding. 



26. A diaper comprising the laminate of Claim 1 . 

27. Training pants comprising the laminate of Claim 1 . 

28. Swim wear comprising the laminate of Claim 1 . 

29. Absorbent underpants comprising the laminate of Claim 1. 

30. An adult incontinence product comprising the laminate of Claim 1 . 

31. A feminine hygiene product comprising the laminate of Claim 1 . 

32. A medical product comprising the laminate of Claim 1 . 



Transmission Rate of at least 300 grsms/m 



1^-24 hours. 
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33. The laminate of Claim 1 wherein the nonwoven web comprises a 
nonwoven web with very high machine direction orientation, and very little cross direction 
orientation, with fibers bonded to minimize cross direction bonding of the fiberis. 

34. A laminate which is elastic in a machine direction and extendible but 
not elastic in a cross direction, the laminate comprising: 

a film that is extendible in the cross direction to a stretched width at least 
25% greater lhan an unstretched width upon ^plication of a stretching force, and retractable 
by zero to not more than 30% of a difference between the stretched and unstretched widths 
upon relaxation of the stretching force after 60 seconds; and 

laminated to the film, a plurality of elastic members elongatable substantially 
in the machine direction; 

wherein the elastic members are bonded in the laminate at a plurality of 
spaced apart locations when the elastic members are in a stretched condition; 

to thereby impart elasticity to the laminate in the machine direction without 
imparting elasticity to the laminate in the cross direction. 
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